Genetic inactivation of the epithelial Na + channel α-subunit (αENaC) in the renal 21 collecting duct (CD) does not interfere with Na + and K + homeostasis in mice. 
However, inactivation in the CD and a part of the connecting tubule (CNT) induces 23 autosomal recessive pseudohypoaldosteronism type 1 (PHA-1) symptoms already on 24 a standard diet. In the present study, we further examined the importance of αENaC 25 in the CNT. Knock-out mice with αENaC deleted primarily in a part of the CNT (CNT-26 KO) were generated using Scnn1a lox/lox mice and Atp6v1b1::Cre mice. On a standard 27 diet, plasma [Na + ] and [K + ], and urine Na + and K + output were unaffected. Seven days 28 of Na + restriction (0.01% Na + ) led to a higher urine Na + output only on day 3-5, and 29 after 7 days plasma [Na + ] and [K + ] were unaffected. By contrast, the CNT-KO mice 30 were highly susceptible to a 2-day 5% K + diet and showed lower food intake and weeks; for immunolabeling only), 7-day 0.01% Na + diet (age: 13-28 weeks, two 115 experiments pooled), 4-day 2% K + diet (age: 12-25 weeks), or a 2-day 5% K + diet 116 (age: 10-37 weeks; two experiments pooled) or a or a 5% K + /0.01% Na + diet (age: 5-117 25 weeks; two experiments pooled). The diets were given as a mixture of food and 118 water [37.5% water (w/w)]. The added water was included in the total water intake. Fig. 2 and 3) . The progeny expressed EGFP in only a minor portion of the DCT2 cells 254 (approximately 6% [5% and 7%, respectively, in the 2 mice], Fig. 2A-C) , whereas the 255 majority of DCT2 cells were EGFP-negative (Fig. 3A-C) . This indicated that a potential 256 deletion of αENaC in the DCT2 was minimal. Consistent with the lower number of 257 αENaC-positive cells in the CNT-KO, the EGFP reporter mouse expressed EGFP in a 258 high number of the CNT cells (Fig. 2D-I To examine the effect of genetic αENaC inactivation in the CNT on Na + and K + 290 homeostasis, CNT-KO mice and control mice were examined on a standard diet 291 (baseline), 7-day 0.01% Na + diet, 4-day 2% K + diet, a 2-day 5% K + diet, or a 5% 292 K + /0.01% Na + diet. (Fig. 5A, B, D and E) . However, the plasma aldosterone concentration 297 was higher in the CNT-KO mice (P < 0.01, Fig. 5C ). Baseline measurements in 298 metabolic cages did not show any differences in the tested parameters [relative body 299 weight (BW), food intake, water intake, urine output, urine Na + and K + output, and 300 urine osmolality; Fig. 6A-U] . Similarly, no significant differences in these parameters 301 were observed when pooling baseline data (collected over the last 24 h prior to diet 302 manipulation) from the metabolic cage experiments (data not shown).
304
Seven-day 0.01% Na + diet. Challenging the CNT-KO mice with a 7-day 0.01% Na + diet 305 did not affect plasma [Na + ], [K + ], creatinine concentration, or osmolality (Fig. 5A, B, D   306 and E), however, the plasma aldosterone concentration was still higher compared to 307 the control mice (P < 0.01, day 7, Fig. 5C ). On day 3-5, the CNT-KO mice excreted 308 more Na + in the urine than the control mice (P between 0.01 and 0.05; Fig. 6E ), 309 however, the difference diminished on day 6 and eventually disappeared on day 7
310
[not significant (NS), Fig. 6E ]. The urine osmolality was higher in the CNT-KO mice on 311 day 4 and 7 (P < 0.05, Fig. 6G ) compared to the control mice, whereas no differences 312 were found in relative BW, food intake, water intake, urine output, and urine K + 313 excretion (Fig. 6A-D and F creatinine concentration, and osmolality (Fig. 5A, B, and D) did not differ between the 317 CNT-KO mice and the control mice, however, the plasma aldosterone concentration 318 was clearly higher (day 4: P < 0.001, Fig. 5C ). By contrast, no differences were found 319 in relative BW, food and water intake, urine output, urine Na + and K + output, and 320 urine osmolality (Fig. 6H-N) .
322
Two-day 5% K + diet. The 2-day 5% K + diet induced a lower relative BW in the CNT-KO 323 mice compared to the control mice (day 1: P < 0.001; day 2: P < 0.001; Fig. 6O ), which 324 was accompanied by lower plasma [Na + ] (day 2: P < 0.001, Fig. 5A ). The total urine 325 Na + output was unaffected (NS, Fig. 6S) , however, the CNT-KO mice consumed less 326 food (and thereby less Na + ) than the control mice (day 1: P < 0.001; day 2: P < 0.01; 327 Fig. 6P ). This was taken into account by calculating the Na + output (urine)/intake 328 (food) ratio. The Na + output/intake ratio was higher in the CNT-KO mice compared to 329 the control mice on both day 1 (P < 0.001, Table 1 ) and day 2 (P < 0.01, Table 1 ).
330
Furthermore, the fractional excretion (FE) of Na + was higher in the CNT-KO mice 331 when measured on day 2 (P < 0.01, Table 1 ). In terms of K + homeostasis, the CNT-KO 332 mice presented higher plasma [K + ] (day 2: P < 0.001, Fig. 5B ) and lower urine K + 333 output (day 1: P < 0.001, day 2: P < 0.05, Fig. 6T ) compared to the control mice, but 334 the K + output/intake ratio was not different, neither on day 1 nor day 2 (NS, Table 1 ). 335 However, the FE of K + was lower in CNT-KO mice when measured on day 2 (P < 0.05, 336 Table 1 ), indicating impaired K + excretion. Finally, the CNT-KO mice showed higher 337 plasma aldosterone concentration (day 2: P < 0.001, Fig. 5C ), creatinine concentration 338 (P < 0.01, Table 1 ), and lower glomerular filtration rate (GFR; P < 0.05, Table 1 ), water 339 intake (day 1: P < 0.01, Fig. 6Q ), and urine output (day 1: P < 0.05, Fig. 6R Mice were, furthermore, tested on a 2-day 5% K + /0.01% Na + diet. The control 346 mice showed lower relative BW both on day 1 (P < 0.001) and day 2 (P < 0.001) 347 compared to baseline, suggesting that BW loss during K + loading was not specific for 348 the CNT-KO mice, but could be induced in control mice when combining K + loading 349 and Na + restriction. However, the weight loss was less severe in the control mice 350 compared to the CNT-KO both on day 1 (control: 0.96 ± 0.01, n = 10; KO: 0.91 ± 0.00, n 351 = 10; P < 0.001) and day 2 (control: 0.94 ± 0.01, n = 10; KO: 0.86 ± 0.01, n = 10; P < 352 0.001). Therefore, we tested whether the higher FE of Na + in the CNT-KO mice compared to 361 the control mice during K + loading occurred in parallel with lower protein abundance 362 and phosphorylation of the Na + -K + -2Cl -cotransporter, NKCC2 (expressed in TAL), and 363 the Na + -Cl -cotransporter, NCC (expressed in DCT). Immunoblotting of cortical/OM 364 tissue (collected on day 2) showed no differences in the protein abundances of 365 NKCC2, pT96-T101-NKCC2, or the pT96-T101-NKCC2/NKCC2 ratio (NS, Fig. 7) . By 366 contrast, we found a lower abundance of total NCC (P < 0.05, Fig. 7 ), pT53-NCC (P < 367 0.01, Fig. 7) , and pT58-NCC (P < 0.001, Fig. 7) . Furthermore, the pT53-NCC/NCC (P < 368 0.05, Fig. 7 ) and the pT58-NCC/NCC ratios (P < 0.001, Fig. 7) were lower in the CNT-369 KO mice, suggesting that the lower phosphorylation of NCC was not a result of lower 370 total NCC protein abundance per se. Finally, no effect was found on ROMK abundance 371 (Fig. 7) . Collectively, the higher FE of Na + in the CNT-KO mice fed a 5% K + diet On the 5% K + diet, lower NCC activity, together with inactivation of αENaC in the 394 CNT, coincided with higher FE of Na + and Na + output/intake ratio in the CNT-KO mice. 395 Importantly, this suggests that in the CNT-KO mice, ENaC in the CD was not sufficient 396 to effectively reabsorb a higher Na + delivery. Collectively, these events may have 397 induced the lower plasma [Na + ] in the CNT-KO mice. To exclude that the phenotype 398 could be a result of AKI, urinary NGAL concentrations were determined on day 2. The 399 lack of differences in both urinary NGAL concentration and excretion as well as the 400 lack of differences in urine output and water intake between the CNT-KO mice and 401 the control mice on day 2 indicated that the CNT-KO mice had not developed AKI. We 402 did not observe any difference in total urinary Na + output after 1 and 2 days of 5% K + 403 loading, however, it cannot be excluded that a potential difference in Na + output could 404 be detected at earlier time points (i.e. after minutes) (30).
The CNT-KO mice presented higher aldosterone levels on the low-Na + diet and a 406 mild phenotype as evidenced by Na + wasting on day 3-5. However, this effect 407 eventually disappeared after 7 days, after which no effects were found on plasma 408 [Na + ] and [K + ]. Data indicated higher cleavage of ENaC in the distal colon and this 409 potential activation of ENaC could, at least partially, have compensated for reduced 410 renal Na + reabsorption in the CNT. 411 We have previously shown that genetic inactivation of αENaC in the CD did not 412 interfere with Na + and K + balance in mice kept on a standard diet, low-Na + diet, or a 413 6% K + diet (28). This suggests that αENaC in the CD is apparently not a prerequisite 414 for maintaining Na + and K + homeostasis. By contrast, combined αENaC inactivation in 
